
Atmospheric Cherenkov 
Telescopes 



Method 

•  Imaging 
Cherenkov light 

Cherenkov images 
from VERITAS telescope 1 

Electromagnetic shower Hadronic shower Local muon 



Method 

•  Imaging 
Cherenkov light 
in arrays 



Physics Goals 

•  Dark Matter  

100 GeV 1 TeV 



Physics Goals 

•  Dark Matter  



Physics Goals 
•  Photon 

Propagation 
– Axions 
– EBL 
– Quantum 

gravity 



Physics Goals 

•  Cosmic 
Radiation 



High Impact Science 
•  Rapidly advancing 

field 
•  Next-Gen will  

enable population 
studies 



High Impact Science 

•  HESS cost 
20 M Euros 



Community 
Institutions involved in AGIS:�

    ADLER         SAO�
    ANL              Stanford�
    Barnard         UNAM�
    Delaware       UCLA�
    IAFE              UCSC�
    Iowa State     U. Chicago�
    LANL            U. Iowa�
    McGill           Utah�
    Penn State     Yale�
    Purdue           Washington U.

DOE was the largest
single source of funds for 
VERITAS
Other major sources of 
funding included NSF, 
the Smithsonian,
PPARC, SF-Ireland,
NSERC  



Why Fermilab? 

•  Imaging Cherenkov light 
(RICH) is a common 
technique amongst 
collider physicists 

E-665 

SELEX 

MIPP 

BTEV  

CKM … 







Why Fermilab? 

•  Data volume will 
be enormous 

Information Technology  
(data transfer, reduction, analysis, and 
storage) 

Cosmic ray rate      ~10 kHz 
64 bytes x 5000 pix x 25 tel x 10 kHz 
Raw data rate   ~ 80 GB/s x 800 hr 
                          ~ 150 PB/year 



Risks 

•  Astronomy 
– GRBs 
– Pulsars 
– AGN 



Risks 

•  Cherenkov Telescope 
Array (CTA) 
– better organization 



A Modest Proposal 

•  Enable design study for future cherenkov  
•  Possible purchase modest amount of disk 

space to cache some results 



Conclusions 

•  Next-gen ACT observatory will make large 
impact in both physics and astronomy 

•  Cost-benefits points to building next 
observatory quickly 

•  No large technical barriers, just political 
organizational and managerial 

•  Modest investments now can have huge 
payoff over the next decade 


